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(54) METHOD FOR CONTROLLING GRADATION CHARACTERISTIC OF IMAGE SIGNAL REPRESENTING 
IMAGE INCLUDING IMAGES DIFFERENT IN FEATURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To excellently control gradation 
characteristics of an image signal representing an image including image 
areas different in feature. 

SOLUTION: An image display device which displays an image based upon 
an input image signal is equipped with a feature information acquisition 
part that predefines n kinds of section patterns sectioning the image 
represented with the input image signal into a plurality of areas and 
acquires feature information representing features of area images 
corresponding to respective areas of each of the n kinds of area groups 
obtained according to the respective section patterns, and a gradation 
conversion processing part that defines a control area group newly 
sectioned according to mutual overlaps of the n kinds of area groups 
and converts gradations of signal representing control images 
corresponding to the control areas according to n kinds of pieces of 
area feature information obtained for the n kinds of areas of the n kinds 
of area groups specifying the control areas. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is an image display device which displays a picture based on an input picture signal, 

In each of a region group for n kind which carried out n kind definition of the Type pattern which classifies into 
two or more fields a picture which said input picture signal expresses beforehand, and was obtained according to 
each Type pattern, A characteristic information acquisition part which acquires characteristic information 
showing the feature of a region image corresponding to each field of the region group for said every field, 
A regulatory region group newly classified by superposition of said n kind of region groups is defined, A gray- 
scale-conversion treating part which changes gradation of a signal showing a control picture corresponding to 
the regulatory region based on field characteristic information of n kind acquired to a field of n kind of said n kind 
of region group which pinpoints the regulatory region for every regulatory region of said regulatory region group, 
An image display device characterized by preparation ******. 
[Claim 2] 

It is the image display device according to claim 1 , 

Said characteristic information acquisition part has n field characteristic information acquisition parts 
corresponding to said n kind of region group, 

An image display device with which each field characteristic information acquisition part acquires field 
characteristic information showing the feature of a region image corresponding to each field of a region group 
classified in a picture which said input picture signal expresses according to a corresponding Type pattern for 
said every field. 
[Claim 3] 

It is the image display device according to claim 1 , 
Said gray-scale-conversion treating part, 

n field gray-scale-conversion treating parts provided corresponding to said n kind of region group, 
Average value of a field gray-scale-conversion result of n kind supplied from said n field gray-scale-conversion 
treating parts is calculated, and it has an equalizing processing part made into a gray-scale-conversion result of 
a signal showing a control picture corresponding to said regulatory region, 

While said each field gray-scale-conversion treating part determines the field gray-scale-conversion 
characteristic based on field characteristic information acquired to a field which pinpoints said regulatory region 
in a corresponding region group, An image display device which changes gradation of a signal showing a control 
picture corresponding to said regulatory region according to the determined field gray-scale-conversion 
characteristic, and acquires said field gray-scale-conversion result. 
[Claim 4] 

It is the image display device according to claim 1 , 
Said gray-scale-conversion treating part, 

A regulatory region characteristic information acquisition part which searches for regulatory region 
characteristic information over a control picture corresponding to said regulatory region based on said n kind of 
field characteristic information, 

A regulatory region gray-scale-conversion treating part which acquires a gray-scale-conversion result of a 
signal showing a control picture corresponding to said regulatory region according to said regulatory region gray- 
scale-conversion characteristic while determining the regulatory region gray-scale-conversion characteristic 
based on said regulatory region characteristic information, 
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********, an image display device. 
[Claim 5] 

It is a gradation characteristic inverter which controls the gradation characteristic of an input picture signal, 
In each of a region group of n kind which carries out n kind definition of the Type pattern which classifies into 
two or more fields a picture which said input picture signal expresses beforehand, and is classified according to 
said n kind of Type pattern, A characteristic information acquisition part which acquires characteristic 
information showing the feature of a region image corresponding to each field of the region group for said every 
field, 

A regulatory region group newly classified by superposition of said n kind of region groups is defined, A gray- 
scale-conversion treating part which changes gradation of a signal showing a control picture corresponding to 
the regulatory region based on field characteristic information of n kind acquired to a field of n kind of said n kind 
of region group which pinpoints the regulatory region for every regulatory region of said regulatory region group, 
A gradation characteristic inverter characterized by preparation 



[Translation done.] 



http://www4.ipdl.mpit.go.jp/cgi~bi^^ 2011/08/03 



JP,2004-294784,A [DETAILED DESCRIPTION] 



1/12 ^— 5/ 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technology of attaining high definition-ization of the picture displayed, by controlling 

the gradation characteristic of a picture signal. 

[0002] 

[Description of the Prior Art] 

As an image display device, the projector which carries out the projection display of the picture is spreading. 
This projector is a projected type image display device which displays a picture by using a nonluminescent type 
display device like a liquid crystal panel as a light modulation device called a light valve, and modulating the 
illumination light. There is also an image display device of the direct viewing type using such a nonluminescent 
type display device. 
[0003] 

Generally in the image display device using a nonluminescent type display device, contrast poses an obstacle for 
high-definition-izing low compared with the image display device which used the emitted-light type display 
device of CRT etc. For this reason, to raise contrast and to aim at improvement in image quality is desired. 
[0004] 

The technique of detecting the feature of an input picture signal and controlling the gradation characteristic of a 
picture signal dynamically as the 1st conventional technique of raising the contrast of a picture, based on the 
detected feature is proposed (for example, refer to the patent documents 1 and patent documents 2). A user 
chooses the arbitrary fields of the displayed picture as the 2nd technique, and the technique of adjusting the 
image quality of the picture of the selected area is proposed (for example, refer to patent documents 3). 
[0005] 

[Patent documents 1] 
JP.2002-366121.A 
[Patent documents 2] 
JP.H9-149257.A 
[Patent documents 3] 
JP.H1 1-1 4621 9,A 
[0006] 

[Problem to be solved by the invention] 

However, fault which is explained below occurs in the 1st conventional technique. Drawing 1 1 is an explanatory 
view showing the fault by the conventional technique. Drawing 1 1 shows the picture in which the imaging range 
which has the feature from which the bright imaging range and the dark imaging range differed in one picture is 
intermingled. 
[0007] 

Based on the same gray-scale-conversion characteristic, control of a gradation characteristic is performed to all 
the picture signals that express one picture with the 1 st conventional technique. For this reason, suppose that 
the gray-scale-conversion characteristic of the picture signal was set up as opposed to the mixture picture 
shown in drawing 1 1 raise the contrast of a dark imaging range. Thereby, to a dark imaging range, a good 
gradation characteristic can be controlled and improvement in image quality can be aimed at. However, the 
picture by the side of ** of a bright imaging range and dark is crushed by the gray-scale-conversion 
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characteristic set up according to the dark picture, and degradation of image quality may be caused on the 

contrary to a bright imaging range. 

[0008] 

In the 2nd conventional technique, since a picture can once be displayed, it is necessary to choose a field to 

adjust and image quality cannot be adjusted automatically, it is inapplicable to the display of video. 

[0009] 

As explained above, in the conventional technique, there was a problem that it was not fully devised, about a 
case so that the imaging range of the different feature in one picture may be intermingled. The problem of the 
picture quality adjustment of a picture that the imaging range of the above different features is intermingled is a 
problem generated also in the image display device not only using the image display device which used the 
nonluminescent type display device but an emitted-light type display device. 
[0010] 

This invention is made in order to solve the above-mentioned problem in conventional technology, and an object 
of invention is to provide the technology which can control well the gradation characteristic of the picture signal 
showing the picture in which the imaging range of the different feature is intermingled. 
[0011] 

[The means for solving a technical problem, and its operation and effect] 

To achieve the above objects, the equipment of this invention is an image display device which displays the 
picture based on an input picture signal, 

In each of the region group for n kind which carried out n kind definition of the Type pattern which classifies into 
two or more fields the picture which said input picture signal expresses beforehand, and was obtained according 
to each Type pattern, The characteristic information acquisition part which acquires the characteristic 
information showing the feature of the region image corresponding to each field of the region group for said 
every field, 

The regulatory region group newly classified by superposition of said n kind of region groups is defined, The 

gray-scale-conversion treating part which changes the gradation of the signal showing the control picture 

corresponding to the regulatory region based on the field characteristic information of n kind acquired to the 

field of n kind of said n kind of region group which pinpoints the regulatory region for every regulatory region of 

said regulatory region group, 

It is characterized by preparation ******. 

[0012] 

In a described image display device, the gradation of the signal showing the control picture corresponding to the 
regulatory region is convertible based on the field characteristic information of n kind acquired to each of the 
field of n kind which pinpoints a certain regulatory region. To the picture in which the imaging range of the 
different feature is intermingled by this, the suitable gray-scale-conversion characteristic can be determined for 
every imaging range, and a good gradation characteristic can be controlled. 
[0013] 

Here, said characteristic information acquisition part has n field characteristic information acquisition parts 
corresponding to said n kind of region group, 

As for each field characteristic information acquisition part, it is preferred to acquire field characteristic 
information showing the feature of a region image corresponding to each field of a region group classified in a 
picture which said input picture signal expresses according to a corresponding Type pattern for said every field. 
[0014] 

If it carries out like this, it is possible to acquire field characteristic information of n kind easily to a field of n 
kind of region group of n kind which pinpoints the regulatory region for every regulatory region of a regulatory 
region group. 
[0015] 

Said gray-scale-conversion treating part, 

n field gray-scale-conversion treating parts provided corresponding to said n kind of region group, 
Average value of a field gray-scale-conversion result of n kind supplied from said n field gray-scale-conversion 
treating parts is calculated, and it has an equalizing processing part made into a gray-scale-conversion result of 
a signal showing a control picture corresponding to said regulatory region, 

While said each field gray-scale-conversion treating part determines the field gray-scale-conversion 
characteristic based on field characteristic information acquired to a field which pinpoints said regulatory region 
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in a corresponding region group, According to the determined field gray-scale-conversion characteristic, 
gradation of a signal showing a control picture corresponding to said regulatory region is changed, and it may be 
made to acquire said field gray-scale-conversion result 
[0016] 

Or said gray-scale-conversion treating part, 

A regulatory region characteristic information acquisition part which searches for regulatory region 
characteristic information over a control picture corresponding to said regulatory region based on said n kind of 
field characteristic information, 

A regulatory region gray-scale-conversion treating part which acquires a gray-scale-conversion result of a 
signal showing a control picture corresponding to said regulatory region according to said regulatory region gray- 
scale-conversion characteristic while determining the regulatory region gray-scale-conversion characteristic 
based on said regulatory region characteristic information, 
It is good as for a method of ******##. 
[0017] 

Even if it constitutes a gray-scale-conversion treating part like [ which / of the above ], based on field 
characteristic information of n kind acquired to a field of n kind which pinpoints a certain regulatory region, 
gradation of a signal showing a control picture corresponding to the regulatory region is convertible easily. 
[0018] 

This invention is realizable with various forms, such as an image display method and equipment, an image 
processing method and equipment, a gradation characteristic converting method, and equipment, so that realizing 
with various forms is possible. 
[0019] 

[Mode for carrying out the invention] 

Next, an embodiment of the invention is described in order of the following based on an working example. 

A. Entire configuration of an image display device : 

B. Gradation characteristic converter of the 1 st working example : 
A B1. format conversion part and buffer part : 

B~2. characteristic information acquisition part : 
B3. gray-scale-conversion treating part : 
B4. modification : 

C. Gradation characteristic converter of the 2nd working example : 

D. Modification : 
[0020] 

A. Entire configuration of an image display device : 

Drawing 1 is a block diagram showing the entire configuration of the image display device which applied this 
invention. This image display device is provided with the following. 
Input processing part 10. 

The gradation characteristic converter 20 as a gradation characteristic inverter. 

The liquid crystal display panel 40 (only hereafter referred to also as a "liquid crystal panel" or "LCD") and the 
liquid crystal panel actuator 30 as a picture display part. 
Control section 70. 

This image display device is what is called a projector, and the picture display part is equipped with the lighting 
system 50 for illuminating the liquid crystal panel 40, and the projection optical system 60 which projects the 
light (image light) showing the picture ejected from the liquid crystal panel 40 on screen SC. 
[0021] 

The liquid crystal panel 40 modulates the illumination light ejected from the lighting system 50 according to the 
driving signal from the liquid crystal panel actuator 30, and outputs the modulated light (it is also called the 
"image light" showing a picture). Although the graphic display is omitted, the liquid crystal panel 40 has R, G, and 
a liquid crystal panel of three sheets for B. The lighting system 50 has a colored light separating optical system 
which divides light into the light of three colors, and the projection optical system 60 has a synthetic light study 
system which compounds the light of three colors from the liquid crystal panel 40. Since the composition of the 
optical system of such a projector is explained in full detail by JP,H10-171045,A indicated by these people, for 
example, the explanation is omitted here. 
[0022] 
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It is also possible to use the liquid crystal panel 40 as a color liquid crystal panel of one sheet. It is also possible 
to use the liquid crystal panel 40 as a color liquid crystal panel of one sheet, to omit the projection optical 
system 60, and to consider it as an image display device of a direct viewing type. 
[0023] 

The control section 70 comprises CPU, RAM, ROM, etc. which are not illustrated, and controls operation of each 
block according to data memorized by ROM. According to data memorized by ROM, various setting out of the 
input processing part 1 0 or the gradation characteristic converter 20 is performed. 
[0024] 

The input processing part 10 changes into a digital picture signal with easy processing a picture signal (it may 
only be hereafter called a "picture signal") except a synchronized signal contained in input picture signal VS of 
an analog, and outputs it as the digital image signal DIV. The input processing part 10 performs Various Image 
Processing Division generally performed within image display devices, such as expansion/reduction. A format of 
a picture signal is RGB code form. However, a format of a picture signal may not be limited to RGB code form, 
and may be various signal forms, such as YC signal forms. 
[0025] 

The gradation characteristic converter 20 performs gray scale conversion to the digital image signal DIV 
outputted from the input processing part 10 so that it may mention later. The digital image signal DOV after gray 
scale conversion outputted from the gradation characteristic converter 20 is supplied to the liquid crystal panel 
actuator 30. 
[0026] 

The liquid crystal panel actuator 30 generates the driving signal for driving the liquid crystal panel 40 according 
to the given digital image signal DOV. The liquid crystal panel 40 modulates the illumination light by the lighting 
system 50 according to a driving signal. The modulated light is projected on screen SC via the projection optical 
system 60 as image light. Thereby, a picture is displayed on screen SC. 
[0027] 

B. Gradation characteristic converter of the 1 st working example : 

Drawing 2 is an explanatory view showing the composition of the gradation characteristic converter of the 1st 

working example. The gradation characteristic converter 20 is provided with the following. 

The 1st format conversion part 210. 

Characteristic information acquisition part 220. 

Gray-scale-conversion treating part 240. 

The buffer part 250 and the 2nd format conversion part 260. 

Below, the composition and operation of each block are explained. 

[0028] 

A B1 . format conversion part and buffer part : 

The 1st format conversion part 210 transforms the signal forms of the digital image signal DIV into YC signal 
forms. This example shows the example which transforms RGB code form into YC signal forms. However, not the 
thing limited to this but the thing which transforms the signal forms into YC signal forms according to the signal 
forms of the digital image signal DIV is applied. If the signal forms of the digital image signal DIV are YC signal 
forms, the 1 st format conversion part 21 0 is omissible. 
[0029] 

The buffer part 250 adjusts the time timing of C signal (a color-difference signal or a chroma signal) outputted 
from the 1st format conversion part 210, and the Y signal (luminance signal) after the conversion process 
outputted from the gray-scale-conversion treating part 240. 
[0030] 

The 2nd format conversion part 260 changes into the signal of RGB code form the Y signal after the gray scale 
conversion supplied from the gray-scale-conversion treating part 240 mentioned later, and C signal after the 
timing adjustment supplied from the buffer part 250. 
[0031] 

B-2. characteristic information acquisition part : 

The characteristic information acquisition part 220 is provided with the 1 st field characteristic information 
acquisition part 222a and the 2nd field characteristic information acquisition part 222b. The 1st field 
characteristic information acquisition part 222a classifies the picture which the Y signal (luminance signal) 
inputted expresses into the 1st region group according to the 1st Type pattern classified into matrix form for 
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two or more pixels every direction, as shown in drawing 3 ( a). And the characteristic information (it is also 
hereafter called the "1st field characteristic information") of the luminance signal with which the region image 
corresponding to this is expressed for every field included in the 1 st region group is acquired. 
[0032] 

The 2nd field characteristic information acquisition part 222b classifies into the 2nd region group according to 
the 2nd different Type pattern from the 1st Type pattern the picture which a luminance signal expresses, as 
shown in drawing 3 ( b). And characteristic information (it is also hereafter called the "2nd field characteristic 
information") is acquired for every field included in the 2nd region group. 
[0033] 

Here, drawing 3 (a) and (b) shows the example of the picture of Nr pixel (= 48 pixels) to the transverse direction 

(line writing direction) by Nc pixel (= 64 pixels) in the lengthwise direction (line direction). 

[0034] 

The 1st Type pattern shows the example of the Type pattern which classifies into a transverse direction by a 
Neb pixel (= 16 pixels) in a lengthwise direction at every Nrb pixel (= 16 pixels), and has the field Aij (i is an 
integer of 1-3 and j is an integer of 1-4) of three fields in four fields in a transverse direction in a lengthwise 
direction, as shown in drawing 3 (a). However, the interval of the Type of a transverse direction and a lengthwise 
direction is an example, and it is possible for it not to be limited to this and to consider it as various intervals. 
[0035] 

On the other hand, the section position of a transverse direction [ in / as the 2nd Type pattern is shown in 
drawing 3 (b) / the 1st Type pattern of drawing 3 (a) ], and a lengthwise direction, A transverse direction is 
shifted to Ncb/2pixel (= 8 pixels), and a lengthwise direction only Nrb/2pixel (= 8 pixels), and the Type pattern 
which has the field Bmn (m is an integer of 1-4 and n is an integer of 1-5) of four fields in a lengthwise direction 
in five fields is used for a transverse direction. In the case of the 2nd Type pattern, the fields B22-B24 of the 
2nd to 4th row, B32 - B34 are the same as the field Aij in the 1 st Type pattern from the left of the 2nd line and 
the 3rd line from a top, and, in a lateral pixel number, the pixel number of a lengthwise direction serves as a field 
of Nrb by Neb. However, the pixel number of the lengthwise direction of the fields B1 1-B15 of the 1st line and 
the fields B41-B45 of the 4th line will be Nrb / 2 pixel (= 8 pixels) from other fields, i.e., a top, The pixel number 
of the transverse direction of the fields B11-B41 of the 1st row and the fields B15-B45 of the 5th row is set to 
Ncb/2 (= 8 pixels) from the left. 
[0036] 

As characteristic information, various characteristic quantity, such as the minimum showing a region image of a 
luminance signal, the maximum, average value, and a luminance histogram, can be considered. In this example, 
the minimum, the maximum, and the average value of a luminance signal are calculated at least for every field. 
[0037] 

B3. gray-scale-conversion treating part : 

The gray-scale-conversion treating part 240 is provided with the following. 

As shown in drawing 2 , it is the 1st field gray-scale-conversion treating part 242a. 

The 2nd field gray-scale-conversion treating part 242b. 

Equalizing processing part 244. 

[0038] 

In the 1st field gray-scale-conversion treating part 242a, based on the 1st field characteristic information 
acquired by the 1st field characteristic information acquisition part 222a, the gray-scale-conversion 
characteristic (it is also hereafter called the "1st field gray-scale-conversion characteristic") is determined so 
that it may explain below. Based on the determined 1 st field gray-scale-conversion characteristic, gray scale 
conversion of the input luminance signal is carried out, and the result (it is also hereafter called the "1st field 
gray-scale-conversion result") is outputted. 
[0039] 

Also by the 2nd field gray-scale-conversion treating part 242b, based on the 2nd field characteristic information 
acquired by the 2nd field characteristic information acquisition part 222b, the gray-scale-conversion 
characteristic (it is also hereafter called the "2nd field gray-scale-conversion characteristic") is determined so 
that it may explain below. Based on the determined 2nd field gray-scale-conversion characteristic, gray scale 
conversion of the input luminance signal is carried out, and the result (it is also hereafter called the "2nd field 
gray-scale-conversion result") is outputted. 
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[0040] 

And in the equalizing processing part 244, the average value of the 1st field gray-scale-conversion result and 
the 2nd field gray-scale-conversion result is calculated, and it is outputted as a gray-scale-conversion result 
[0041] 

Below, operation of the 1st field gray-scale-conversion treating part 242a, the 2nd field gray-scale-conversion 

treating part 242b, and the equalizing processing part 244 is explained still more concretely. 

[0042] 

If the 1 st region group by the 1 st Type pattern of drawing 3 ( a) and the 2nd region group by the 2nd Type 
pattern of drawing 3 (b) are piled up here, as shown in drawing 4 (a), The matrix form field (it is also hereafter 
called "regulatory region") Cop (o is an integer of 1-6 and p is an integer of 1-8) newly classified by the Type 
line (a dashed line shows) in the 1st Type pattern and the Type line (an alternate long and short dash line shows) 
in the 2nd Type pattern can be defined. 
[0043] 

As shown in drawing 4 ( b), the regulatory region C11 the field A11 of the 1st region group, the field B11 of the 
2nd region group, and the regulatory region C12 like the field A1 1 of the 1st region group, and the field B12 of 
the 2nd region group, Each regulatory region Cop can be uniquely pinpointed, respectively with the combination 
of the field Aij where the 1st region group corresponds, and the field Bmn where the 2nd region group 
corresponds. 
[0044] 

So, in the 1st field gray-scale-conversion treating part 242a, the 1st field gray-scale-conversion characteristic 
is determined based on the 1 st field characteristic information acquired to the field Aij of the 1 st region group 
which pinpoints each regulatory region Cop. And based on the 1st field gray-scale-conversion characteristic 
determined to the regulatory region where the luminance signal corresponds, gray scale conversion of the input 
luminance signal is carried out, and it outputs as a 1st field gray-scale-conversion result. 
[0045] 

Similarly, the 2nd field gray-scale-conversion treating part 242b also determines the 2nd field gray-scale- 
conversion characteristic based on the 2nd field characteristic information acquired to the field Bmn of the 2nd 
region group which pinpoints each regulatory region Cop. And based on the 2nd field gray-scale-conversion 
characteristic of regulatory region that the luminance signal corresponds, gray scale conversion of the input 
luminance signal is carried out, and it outputs as a 2nd field gray-scale-conversion result. 
[0046] 

And in the equalizing processing part 244, the average value of the 1st field gray-scale-conversion result and 
the 2nd field gray-scale-conversion result is calculated, and it outputs as a gray-scale-conversion result 
corresponding to an input luminance signal. 
[0047] 

Drawing 5 is an explanatory view showing the example of the gray-scale-conversion processing operation in a 
certain regulatory region. Drawing 5 shows the example of the gray-scale-conversion characteristic determined 
by inputting into lower type (1) - (4) three parameters, the minimum YSmin which is characteristic information, 
the maximum YSmax, and the average value APL, in order to aim at improvement in contrast. 
[0048] 

Yout=YOmin (=0) :YImin(=0) <=Yin<YSmin — (1) 

=[ Yout] (APL-YOmin) andYin/(APL-YSmin) : YSmin<=Yin<APL — (2) 

=[ Yout] (YOmax-APL) andYin/(YSmax-APL) : APL<=Yin<YSmax — (3) 

Yout=YOmax (=1023) : YSmax<=Yin<YImax (=1023) — (4) 

[0049] 

As opposed to the tonal range (YImin-YOmax and this example 10-bit tonal range of 0-1023) where the 
luminance signal Yin can take the above-mentioned (1) - (4) type, The minimum of the input luminance signal Yin 
in a certain field YSmin (YImin<=YSmin), When the maximum is YSmax (YSmax<=YImax) and average value is 
APL, The gray-scale-conversion characteristic that the output luminance signal Yout over the input luminance 
signal Yin is changed into the maximum range (YOmin-YOmax and this example 10-bit tonal range of 0-1023) of 
an output dynamic range on the basis of the average value APL is shown. 
[0050] 

In this gray-scale-conversion characteristic, the range of change of the output luminance signal over an input 
luminance signal smaller than the average value APL and a large input luminance signal is elongated linearly, 
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without changing the value of the output luminance signal over the average value APL. The average value APL of 
a luminance signal has a large possibility that the impression of the picture will change, when the feature of the 
picture is expressed greatly and the output luminance signal over the average value APL changes. It is possible 
to aim at improvement in contrast, controlling that the impression of a picture changes by being based on the 
value of the output luminance signal over the average value APL of an input luminance signal in the gray-scale- 
conversion characteristic determined as mentioned above. 
[0051] 

In the 1 st field gray-scale-conversion treating part 242a, based on the 1 st field characteristic information 
acquired to the field Aij of the 1 st region group which pinpoints regulatory region where a picture which the input 
luminance signal Yin expresses corresponds, as shown in drawing 5 , the 1st field gray-scale-conversion 
characteristic of having followed upper type (1) - (4) is determined. And based on the determined 1st field gray- 
scale-conversion characteristic, the 1 st field gray-scale-conversion result Yout of the input luminance signal Yin 
(A) is searched for. 
[0052] 

Similarly, in the 2nd field gray-scale-conversion treating part 242b, based on the 2nd field characteristic 
information acquired to the field Bmn of the 2nd region group which pinpoints regulatory region, as shown in 
drawing 5 , the 2nd field gray-scale-conversion characteristic of having followed upper type (1) - (4) is 
determined. And based on the determined 2nd field gray-scale-conversion characteristic, the 2nd field gray- 
scale-conversion result Yout of the input luminance signal Yin (B) is searched for. 
[0053] 

In the equalizing processing part 244, average value of the 1st field gray-scale-conversion result Yout (A) and 
the 2nd field gray-scale-conversion result Yout (B) is calculated, and it is outputted as the gray-scale- 
conversion result Yout of the input luminance signal Yin. 
[0054] 

As explained above, in a gray-scale-conversion treating part of this example, two kinds of field gray-scale- 
conversion characteristics are determined based on two kinds of field characteristic information acquired to a 
field of two kinds of region groups which pinpoint each regulatory region. And according to two kinds of 
determined field gray-scale-conversion characteristics, two kinds of field gray-scale-conversion results of a 
luminance signal of a picture corresponding to the regulatory region are searched for, and these average value is 
made into a gray-scale-conversion result. It is possible for this to acquire an effect of explaining below. 
[0055] 

Since gray scale conversion can be carried out according to the gray-scale-conversion characteristic 
determined to a luminance signal of a picture corresponding to the regulatory region based on characteristic 
information acquired corresponding to each regulatory region for every regulatory region, it becomes possible to 
perform good gray scale conversion according to the feature of a picture for every regulatory region. When an 
imaging range of the feature where plurality differs in one picture which was not fully devised conventionally by 
this is intermingled, a good gradation characteristic is automatically controlled for every imaging range of each 
different feature, and it becomes possible to aim at improvement in image quality. 
[0056] 

It is possible to acquire the following effects. Drawing 6 is an explanatory view showing the effect by gray-scale- 
conversion processing of this example. Drawing 6 expands and shows a part of regulatory region. For example, its 
attention is paid to the one regulatory region C22. The field of the 1st region group which pinpoints this 
regulatory' region C22 is A11, and the field of the 2nd field county is B22. Since the field A11 of the 1st region 
group includes C1 1, C12, C21, and four regulatory region of C22, here to the 1st field characteristic information 
acquired about this field A1 1 . The characteristic information of the picture corresponding to other three 
regulatory region C11 which adjoins this other than regulatory region C22, C12, and C21 will also be included. 
[0057] 

Since the field B22 of the 2nd region group includes C22, C23, C32, and four regulatory region of C33, to the 2nd 
field characteristic information acquired about this field B22. The characteristic information of the picture 
corresponding to other three regulatory region C23 which adjoins this other than regulatory region C22, C32, and 
C33 will also be included. 
[0058] 

As mentioned above, the gray-scale-conversion result changed according to the two field county gray-scale- 
conversion characteristics determined based on two kinds of field characteristic information of the field of two 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A% 2011/08/04 



JP,2004-294784,A [DETAILED DESCRIPTION] 



8/12 ^— v 



kinds of region groups which specify this is averaged for every regulatory region, and the gray-scale-conversion 

result of the signal of the picture corresponding to the regulatory region is searched for. 

[0059] 

Therefore, when changing the gradation of the signal showing the picture corresponding to one regulatory region, 
the characteristic information of the regulatory region of the circumference contiguous to the regulatory region 
will also be taken into consideration. On the boundary of each regulatory region, this becomes possible to control 
that the mismatching of a picture occurs without acquiring the continuity of a picture. 
[0060] 

There are the following effects. Since the 2nd Type pattern mentioned above is a Type pattern which shifted the 
pixel number Neb of the transverse direction (line writing direction) of one field by the 1st Type pattern, and the 
pixel number Nrb of the lengthwise direction (line direction) only one half, respectively, One regulatory region 
classified by piling up the 1st Type pattern and the 2nd Type pattern can be made into one fourth of the sizes of 
one field of the 1 st Type pattern. Therefore, it becomes possible by searching for the characteristic information 
for every comparatively big field to perform different gray scale conversion for every regulatory region of one 
fourth of the sizes of the field. It is effective in the ability to lessen time which processing takes by enlarging by 
this the size of the field which acquires characteristic information comparatively. 
[0061] 

B4. modification : 

Drawing 7 is an explanatory view showing the modification of the gradation characteristic converter of the 1st 
working example. The characteristic information acquisition part 220 and the gray-scale-conversion treating part 
240 of the gradation characteristic converter 20 of the 1st working example can be considered as the 
characteristic information acquisition part 220A and the gray-scale-conversion treating part 240A like the 
gradation characteristic converter 20A of the modification shown in drawing 7. Other composition except the 
characteristic information acquisition part 220A and the gray-scale-conversion treating part 240A is the same 
as the gradation characteristic converter 20 of the 1 st working example. 
[0062] 

In addition to the 1st field characteristic information acquisition part 222a and the 2nd field characteristic 
information acquisition part 222b in the characteristic information acquisition part 220 of the 1st working 
example, the characteristic information acquisition part 220A is provided with the 3rd field characteristic 
information acquisition part 222c and the 4th field characteristic information acquisition part 222d. The gray- 
scale-conversion treating part 240A is added to the 1st field gray-scale-conversion treating part 242a and the 
2nd field gray-scale-conversion treating part 242b, It has the 3rd field gray-scale-conversion treating part 242c 
and the 4th field gray-scale-conversion treating part 242d corresponding to the 3rd field characteristic 
information acquisition part 222c and the 4th field characteristic information acquisition part 222d. The 
equalizing processing part 244 of the gray-scale-conversion treating part 240A is changed into the composition 
which calculates the average value of the 1 st region group gray-scale-conversion processing result - the 4th 
region group gray-scale-conversion processing result according to the addition of the 3rd field gray-scale- 
conversion treating part 242c and the 4th field gray-scale-conversion treating part 242d. 
[0063] 

the picture as which an input luminance signal expresses similarly the 1 st field characteristic information 
acquisition part 222a - the 4th field characteristic information acquisition part 222d — respectively — the [ the 
1 st Type pattern - ] — it classifies into the 1 st region group - 4th region group according to the Type pattern of 
four. And the characteristic information ("1st field characteristic information" - "4th field characteristic 
information" is called hereafter) of the luminance signal with which the region image corresponding to this is 
expressed for every field included in each region group is acquired, respectively. 
[0064] 

Here, the 1 st Type pattern presupposes that it is a Type pattern classified into a transverse direction for every 
Nrb pixel by a Neb pixel in a lengthwise direction, as shown in drawing 8 (a). On the other hand, as the 2nd Type 
pattern is shown in drawing 8 (b), the Type pattern which made Neb/ 4pixel, and a lengthwise direction shift the 
section position of the transverse direction in the 1st Type pattern of drawing 8 (a) and a lengthwise direction to 
a transverse direction only Nrb/4pixel is used. As shown in drawing 8 (c), the 3rd Type pattern the section 
position of the transverse direction in the 1 st Type pattern of drawing 8 (a), and a lengthwise direction, The 
Type pattern which made the pixel (Neb, 2/4) and the lengthwise direction shift only a pixel (Nrb, 2/4) to a 
transverse direction, That is, the Type pattern which made Ncb/4pixel, and a lengthwise direction shift further 
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the section position of the transverse direction in the 2nd Type pattern of drawing 8 (b) and a lengthwise 
direction to a transverse direction only Nrb/4pixel is used. As shown in drawing 8 (d), the 4th Type pattern the 
section position of the transverse direction in the 1st Type pattern of drawing 8 (a), and a lengthwise direction, 
The Type pattern which made the pixel (Neb, 3/4) and the lengthwise direction shift only a pixel (Nrb, 3/4) to a 
transverse direction, That is, the Type pattern which made Ncb/4pixel, and a lengthwise direction shift further 
the section position of the transverse direction in the 3rd Type pattern of drawing 8 (c) and a lengthwise 
direction to a transverse direction only Nrb/4pixel is used, the section position of a transverse direction [ in / in 
short / the 1st Type pattern ], and a lengthwise direction — a transverse direction — Ncb/4pixel, and a 
lengthwise direction — Nrb/4pixel — every — four kinds of Type patterns shifted in order are used. 
[0065] 

And when four kinds of these Type patterns are used, as shown in drawing 8 (e), As opposed to the pixel number 
Neb of the transverse direction of one field by the 1st Type pattern, and the pixel number Nrb of a lengthwise 
direction, The regulatory region of 1/16 of sizes can be defined as a transverse direction in a lengthwise 
direction to one field by a size (Nrb / 4 pixel), i.e., the 1st Type pattern, by Neb / 4 pixel. 
[0066] 

In the 1st field gray-scale-conversion treating part 242a - the 4th region group ****** conversion process part 
242d. Based on the acquired 1st field characteristic information - the 4th field characteristic information, about 
each field of the 1 st region group - the 4th region group which specify this to the regulatory region where the 
picture which the inputted luminance signal expresses corresponds, the gray-scale-conversion characteristic. 
(Calling "1st field gray-scale-conversion characteristic" - "4th field gray-scale-conversion characteristic" 
hereafter) is determined. And based on the determined 1st field gray-scale-conversion characteristic - the 4th 
field gray-scale-conversion characteristic, gray scale conversion of the luminance signal is carried out, and the 
result ("1st field gray-scale-conversion result" - "4th field gray-scale-conversion result" is called hereafter) is 
outputted. And the average value of the 1 st field gray-scale-conversion result searched for - the 4th region 
group gray-scale-conversion processing result is calculated in the equalizing processing part 244, and is 
outputted as a gray-scale-conversion result. 
[0067] 

As explained above, in the gradation characteristic converter 20A of this modification. Since gray scale 
~ conversion can be carried out according to the gray-scale-conversion characteristic determined to the 
luminance signal of the picture corresponding to the regulatory region based on the characteristic information 
acquired corresponding to each regulatory region for every regulatory region, It becomes possible like the 
gradation characteristic converter 20 of the 1st working example to perform good gray scale conversion 
according to the feature of the picture for every regulatory region. When the imaging range of the feature where 
plurality differs in one picture which was not fully devised conventionally by this is intermingled, a good gradation 
characteristic is automatically controlled for every imaging range of each different feature, and it becomes 
possible to aim at improvement in image quality. 
[0068] 

When changing the gradation of the signal showing the picture corresponding to one regulatory region, based on 
four kinds of field characteristic information acquired to the field of four kinds of region groups which pinpoint 
the regulatory region, four kinds of field gray-scale-conversion characteristics are determined. And according to 
four kinds of determined field gray-scale-conversion characteristics, four kinds of field gray-scale-conversion 
results of the luminance signal of the picture corresponding to the regulatory region are searched for, and these 
average value is made into the gray-scale-con'version result. Since still more characteristic information of the 
regulatory region of the circumference contiguous to the regulatory region than the case of an working example 
can be taken into consideration by this, on the boundary of each regulatory region, it becomes possible about 
the mismatching of a picture occurring without acquiring the continuity of a picture to control more. 
[0069] 

Since the size of one regulatory region can be made into 1/16 of the sizes of one field by the 1st Type pattern, 
it becomes possible by searching for the characteristic information for every comparatively big field to perform 
different gray scale conversion for 1/16 of the field of every regulatory region of a size. Time which processing 
takes can be further lessened by enlarging by this the size of the field which acquires characteristic information 
comparatively compared with an working example. 
[0070] 

C. Gradation characteristic converter of the 2nd working example : 
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Drawing 9 is an explanatory view showing the composition of the gradation characteristic converter of the 2nd 
working example. The gradation characteristic converter 20B of the 2nd working example has the composition 
which put the gray-scale-conversion treating part 240 of the gradation characteristic converter 20 of the 1st 
working example on the gray-scale-conversion treating part 240B, and changed it. The gradation characteristic 
converter 20B is the same as the gradation characteristic converter 20 of the 1st working example except for 
the gray-scale-conversion treating part 240B. 
[0071] 

The gray-scale-conversion treating part 240B is provided with the following. 
Regulatory region characteristic information acquisition part 246. 
Regulatory region gray-scale-conversion treating part 248. 

The 1st field characteristic information acquired by the 1st field characteristic information acquisition part 222a 
in the regulatory region characteristic information acquisition part 246 to the field Aij of the 1st region group 
which showed drawing 4 , and which specifies this for every regulatory region Cop, Based on the 2nd field 
characteristic information acquired by the 2nd field characteristic information acquisition part 222b to the field 
Bmn of the 2nd region group, the characteristic information (it is also hereafter called "regulatory region 
characteristic information") of the picture corresponding to this regulatory region is searched for. 
[0072] 

In the regulatory region gray-scale-conversion treating part 248, the regulatory region gray-scale-conversion 
characteristic is determined based on the regulatory region characteristic information searched for in the input 
luminance signal from the regulatory region where the luminance signal corresponds like the 1st field gray-scale- 
conversion treating part 242a of the 1st working example, and the 2nd field gray-scale-conversion treating part 
242b. And based on the regulatory region gray-scale-conversion characteristic that the luminance signal 
corresponds, gray scale conversion of the input luminance signal is carried out, and the gray-scale-conversion 
result is outputted. 
[0073] 

Drawin g 10 is an explanatory view showing the example of the gray-scale-conversion processing operation in the 
2nd working example. Like the example of drawing 5 , the example of drawing 10 also shows the example of the 
gray-scale-conversion characteristic determined by inputting into upper type (1) - (4) three parameters, the 
minimum YSmin which is characteristic information, the maximum YSmax, and the average value APL, in order to 
aim at improvement in contrast. 
[0074] 

To regulatory region where a picture which the input luminance signal Yin expresses corresponds, in the 
regulatory region characteristic information acquisition part 246. The average value APL, the minimum Ysmin, 
and the maximum Ysmax of a luminance signal of the regulatory region. Average value APL(A) of a luminance 
signal in the field Aij of the 1st region group which pinpoints this regulatory region, the minimum YSmin (A), and 
the maximum YSmax (A). It asks based on average value APL(B) of a luminance signal in the field Bmn for the 
2nd region group, the minimum YSmin (B), and the maximum YSmax (B). 
[0075] 

The average value APL of a luminance signal in regulatory region can be calculated by averaging APL(A) and 
APL(B), for example, the minimum YSmin of a luminance signal in regulatory region — either YSmin (A) or YSmin 
(B) — carrying out the smaller one — the maximum YSmax — either YSmax (A) or YSmax (B) — it can carry 
out the larger one. although it is also possible the minimum and the maximum, and to consider it as two average 
value, if a dynamic range is considered — the minimum — either' — carrying out the smaller one — the 
maximum — either — carrying out the larger one is preferred. 
[0076] 

In the regulatory region gray-scale-conversion treating part 248, to regulatory region where a picture which the 
input luminance signal Yin expresses corresponds, as shown in drawing 10 according to upper type (1) - (4) 
based on acquired regulatory region characteristic information, the regulatory region gray-scale-conversion 
characteristic is determined. And based on the determined regulatory region gray-scale-conversion 
characteristic, the gray-scale-conversion result Yout of the luminance signal Yin is searched for. 
[0077] 

As explained above, also in the gray-scale-conversion treating part 240B for every regulatory region. Based on 
the regulatory region characteristic information searched for by two kinds of field characteristic information 
acquired to the field of two kinds of region groups which specify this, the regulatory region gray-scale- 
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conversion characteristic is determined, and the gray-scale-conversion result of the luminance signal of the 
picture corresponding to the regulatory region is searched for according to this. Therefore, even if it uses the 
gradation characteristic converter 20B of this example, the same effect as the 1 st working example can be 
acquired. 
[0078] 

The gradation characteristic converter 20B of the 2nd working example as well as the modification 20A over the 
gradation characteristic converter 20 of the 1st working example, It can have composition replaced with the 
characteristic information acquisition part 220A which was provided with the 3rd field characteristic information 
acquisition part 222c and the 4th field characteristic information acquisition part 222d in addition to the 1st field 
characteristic information acquisition part 222a and the 2nd field characteristic information acquisition part 222b. 

[0079] 

D. Modification : 

In the range which is not restricted to an above-mentioned working example or embodiment, and does not 
deviate from that summary, this invention can be carried out in various modes, for example, the following 
modification is also possible for it. 
[0080] 

D1. modification 1 : 

the section position of a transverse direction [ in / at the 1st working example of the above, and the 2nd 
working example / the 1 st Type pattern ], and a lengthwise direction — a transverse direction — Ncb/2pixel, 
and a lengthwise direction — Nrb/2pixel — every — he is trying for a field to lap using two kinds of shifted Type 
patterns the section position of a transverse direction [ in / at the modification of the 1st working example / the 
1st Type pattern ], and a lengthwise direction — a transverse direction — Ncb/4pixel, and a lengthwise 
direction — Nrb/4pixel — every — he is trying for a field to lap using four kinds of Type patterns shifted in 
order However, it may be made for a field to lap not using the thing limited to this but using a different Type 
pattern which has a field where sizes differ, respectively, for example. That is, it is possible to use the Type 
pattern of various different n kinds. 
[0081] 

The D2. modification 2 : 

Although the characteristic information acquisition part 220 of the above-mentioned working example shows a 
case where the maximum, the minimum, and average value of a luminance signal are acquired at least as 
characteristic information to an example, it is also possible to acquire various characteristic information, such as 
a luminance histogram. 
[0082] 

The D3. modification 3 : 

An upper type (1) The gray-scale-conversion characteristic determined by - (4) is an example for aiming at 
improvement in contrast, and it is not limited to this and it may be made to apply the gray-scale-conversion 
characteristic determined by transformation which makes a parameter various characteristic information, such 
as a luminosity of a picture, darkness, vividness. 
[0083] 

The D4. modification 4 : 

The above-mentioned working example shows a case where gray-scale-conversion processing is performed to a 
luminance signal. However, it is also possible to perform gray-scale-conversion processing similarly not to a 
thing limited to this but to a chroma signal. It is also possible to perform gray-scale-conversion processing 
similarly to each of a RGB code. 
[0084] 

The D5. modification 5 : 

Although an image display device of the above-mentioned working example explains a projector using a liquid 
crystal panel which is an un-publishing type display device to an example, it is not limited to this. For example, 
DMD (trademark of TI, Inc.) which is a nonluminescent type display device is applicable also to a projector used 
as an optical modulator called a light valve. It is applicable not only to a projector but an image display device of 
a direct viewing type. It is applicable also to a projected type image display device and an image display device of 
a direct viewing type using an emitted-light type display device. 
[Brief Description of the Drawings] 
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[Drawing 1] It is a block diagram showing the entire configuration of the image display device which applied this 
invention. 

[Drawing 2] It is an explanatory view showing the composition of the gradation characteristic converter of the 1st 
working example. 

[Drawing 3] It is an explanatory view showing the 1st region group by the 1st Type pattern, and the 2nd region 
group by the 2nd Type pattern. 

[Drawing 4] It is an explanatory view showing the regulatory region pinpointed by the field of the 1st region group, 
and the field of the 2nd region group. 

[Drawing 5]I t is an explanatory view showing the example of the gray - scale - conversion processing operation in 
the 1 st working example. 

[Drawin g 6]It is an explanatory view showing the effect of gray - scale - conversion processing of the 1st working 
example. 

[Drawing 7] It is an explanatory view showing the modification of the gradation characteristic converter of the 1st 
working example. 

[Drawin g 8]It is an explanatory view showing the Type pattern in a characteristic information acquisition part. 
[Drawing 9] It is an explanatory view showing the composition of the gradation characteristic converter of the 
2nd working example. 

[Drawing 1 0] It is an explanatory view showing the example of the gray-scale-conversion processing operation in 
the 2nd working example. 

[Drawing 11] It is an explanatory view showing the fault by the conventional technique. 

[Explanations of letters or numerals] 

10 — Input processing part 

20 — Gradation characteristic converter 

30 — Liquid crystal panel actuator (LCD actuator) 

40 — Liquid crystal panel (liquid crystal display panel) 

50 — Lighting system 

60 — Projection optical system 

70 — Control section 

210 — The 1 st format conversion part 

220 — Characteristic information acquisition part 

220A — Characteristic information acquisition part 

222a — The 1 st field characteristic information acquisition part 

222b — The 2nd field characteristic information acquisition part 

222c — The 3rd field characteristic information acquisition part 

222d — The 4th field characteristic information acquisition part 

240 — Gray-scale-conversion treating part 

242a — The 1st field gray-scale-conversion treating part 

242b — The 2nd field gray-scale-conversion treating part 

244 — Equalizing processing part 

240A — Gray-scale-conversion treating part 

242c — The 3rd field gray-scale-conversion treating part 

242d — The 4th field gray-scale-conversion treating part 

240B — Gray-scale-conversion treating part 

246 — Regulatory region characteristic information acquisition part 
248 — Regulatory region gray-scale-conversion treating part 
250 — Buffer part 

260 — The 2nd format conversion part 



[Translation done.] 
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J tWJS) SWM^iHW3 0 WW 7 0 fc**jLTV»* 0 4fc % £<7>® 
«£wS*liv>fc0*:7n ®«^K{4, M^*;M o fcMI-s 
3fe*wfla^*5 o jfoa^*;^ 0^l+ffi$ti7tB^£il« (B«) >; 

[0 0 2 1] 

-$ B B H /-?*JV4 0 14, IISS5 0^ltft2ft^TO£, $ B B B A* ^IgftflS 3 0 
n o 4fc, H^fi^l&S^TV^^ M/^/M 0(4, R, G, Bffl<7)3^fc<?>?R B B B /N° 

P§^£tl7t#|§¥l 0 - 1 7 1 0 4 5 fcffcZ&SftTV** CO -C, tfCli^ORSli 

o 

[0 0 2 2] 

£33, o^itfco*7-^ B |/^^;vt-ri.ii: i fcprfg-e^4o * fc, 

[0 0 2 3] 

fl!#P§|S7 0 f4, H^L4v>CPU, RAM, R OMftii?HTfe *> , ROMCffi*? 
*lTV»4 7*-^HttoT, &7°vv?<Dnft*MM-tZ>o tit, ROMtlEflt^jiTi/^ 

[0 0 2 4] 

T, *t rB5«#S\J i: £, ftim^?Vy7)^Mtlf(:fl 

U 7*4 f^^iMfD I V t LTffl*t-4o 4fc, AAfcSW 1 0 {4, Jfcfc/jB** 



C6) 
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*-V7fiJRGBflfMt|,^o fc^U illf<07*'-V7 H±RGB#^|M 
K:IK5e3 , Y Cf ^♦o^oi^Afiott J: vi. 

[0 0 2 5] 

mmmm^m 2 0 a, tat^ * $ A7j#kii§& 10 titer << >m« 

[0 0 2 6] 
[0 0 2 7] 

B. ^l^ifi«B<oPffSI#143g»|f|j : 

, *i<7)7*-w bgg»gu2 1 ok, ®&mwm&2 2 0 mmmmmmi2 4 0 

^?7 7«2 5 0fc, *2C7*-7? h£&3&2 6 0 *4f *.TV>*« mTTii, 
[0 0 2 8] 

Bl. 7*—?y h&t&to&XVrty 7rf& : 

mi<D7*-^y h»g&2 1 0 11, f -f f^^ift^D I VOf ^*YC#^ 

IV©ftS^YCi^ft^lf, ll?)7*-77 h^&g&2 1 0 f±#B&BTffiT?* 
[0 0 2 9] 

^?7r»2 5 0 ti. h»|r|$2 1 0 # & $ ft* C#§- (feiHi^- 

$.*v>fi PgM«S£|$2 4 0^ffi7j$*i&^M»OY^ (If 

[0 0 3 0] 

RGB «fM<^€^}c«-r * 0 
[0 0 3 1] 

B 2 . 4HRflfflBR#0 : 

2 2 0it & l ««#mtil«TOaJ 2 2 2 a £ «t &12 fii«§Hf «#. 

g&2 2 2 b4f^TV>*, ^lW#mifM#^2 2 2 a tt, 13 (a) K^X^K 

, xijzh&y^ <7)gi-iift*. mmimwnz tK-?Yv? xvtK%.fr 

^&mi<Dfcft^?-yK'&^fcmi<Dm.mmK&fr-tz> 0 zlt, mi^mm^t 
tizomztK. ztiKftit^&mMm&*m^n&^<7>mm%m (&t\ mmm 

[0 0 3 2] 

^ 2 «#mif 2 2 2 bli, 03 (b) tjS-f-i^K, ^M^^H 

[0 0 3 3] 

££T% 113 (a) fcJ:0« (b) tt, (TOI&I) CNcil (=6 4B*) T« 

fa Gnj^ft) tNrll (=4 8l|) ©HfltottfcSLTV**. 



C7) 
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[0 0 3 4] 

B3 (a) Cjjcti^ic, ttfrlfolcNc b®* (=16lf) t 
IfcfrlRlfcNr bH£ (=16M1) rfcfcEfrU «^H4^*-C^|RjC3«l*tfD« 
*A i j (ittl~3©i*, jl±l~4©») **1-*K5-^^->©«^LTV» 

[0 0 3 5] 

£*IC«-U f£2<DKfr/'*9->\^ S3 (b) S3 (a) ©ilcES" 

t4ft*oS«Bmn (mlil-4©!!, n ii 1 ~ 5 <t>») - y ^ 

?>Sl4?IJg©fi«B 2 2~B 2 4, B 3 2~B 3 4li, & 1 ©Efr-** ->fcfc*tS^i* 

A i j <tlHDT\ ^^ifiioH^»Nc b -e^fRicoiiM^N r b©|«i^o 
L*)&*&, H^M, i-ftfc*, ±*&*lffl©»*B 1 1~B 1 5*iO»»4ffl© 
«B4 1~B 4 5<7)^fp]c7)SticttNr b/2jBSt (=8H£) fc ft D , lEfrh&l 
MEffymmB 1 1~B4 1 is *&*S 5 MB <DW*B 1 5~B4 5 <7)^^r&I^S«{J:N c 
b/2 (=8B*) fcfc&o 
[0 0 3 6] 

#«Hfclli LTfi, WM^^g1-M#-t^ft/MS, Wf, 
[0 0 3 7] 

B3. mmuim&: 

mmmmnmu 2 4 0 a, 11 2 e^i- * ? #1 f0*iBM£&&i$ 2 4 2 a t > * 2 

WftPffH£&&affi2 4 2 bt, 4 4 t fc**.TV»* 0 

[0 0 3 8] 

* 1 ftJftPffllg&ftjlffl 2 4 2 am filTTKWr* i 9 C, * 1 fttt#$flltHfcf£8IS 

2 2 2 a fitzm 1 «#S1f m^»ov^TP§il^»f4 (Hi, 1 flttHMI 

3 ft So 

[0 0 3 9 ] 

222b 3 *ifc£ 2 «#mit ^^scf^Ti^p^Mtt (&t\ r£ 2 swibh 

l£«'l'4J fc 5&»ftfi$ft4. &£$ft?tl|2«liTOM#f£ 

£ft&o 

[0 0 4 0] 

^lt, TOMa^2 4 4 m mimmmm^ft%ti$2m&mmmm^<Dn 

[0 0 4 1 ] 

JWTT-fi, £ 1 2 42 a, »2«l®ii«Ma 

f!52 4 2 b. isJ:y i WkW2 4 4«»fp*K!Ht4o 
[0 0 4 2] 

H3 (a) ■0»10KW->t:J:4»l(iD«Wfff:B3 (b) s>£2©E# 
A*-:/K:J:;&£2*>WS£fc£Sfe^:b*S2: % @4 (a) lcjj?tJ:?J:, Hl^Efr 

ItltT^I-) t J: *) m tz K ft& v h »J * (JBtT , rM$P«J t % £ 

) Cop ( 0 1 ~ 6 ogiu P {ii~8<7>») Zfcmt&Zttf'CZ&o 



C8) 



DP 2004-294784 A 2004.10.21 



[0 0 4 3] 

124 (b) K^-rx^K, mx.n, mm^Mci nmi(ow*MnwAAi itt2© 
mmmommB 1 1 , mmmmc 12 ami (ommm^mMA nt*2 nwmnwt, 

B12iV>U5K, #WHMWfcC opli, £ 1 <9«^<7)M)S-r;z>iIi*A i j t £ 2 O 

So 

[0 0 4 4] 

^i-e, * 1 mmmmmmmm 242a -ea, #$ijfp«c 0 P z&fc-r&m 1 mmm 

(DyMMA i j KM LTM $ ftfcfc 1 IWIItloVTi 1 «ttF£lH$&$&$& 
[0 0 4 5] 

^2«Pt|i«M^2 4 2 bt4, #$UfP«C 0 p 2 «ttS£ 

0«B m n KttLXl$L® 3 *Lfc£ 2 ««fif #fc£^T# 2 fgftP£9fl£&4H£$& 
£tS 0 *LT, AMM^-Sr, ^<7)j*M-§-<7)TO1-^$iJfP«0^2«^P'« 

[0 0 4 6] 

lt, wfw&s^ 4 4-ej±, i 1 n^i^ef f 2 t«it ^ 

[0 0 4 7] 

b?*K&fil±*H*fc*fc, Tst (1) - (4) fc, tfiWaMYSmi n 
[0 0 4 8] 

Yo u t =Y0m i n (= 0) : Y I m i n (= 0 ) ^ Y i n < Y S m i n -(1) 
Yo u t = (APL-YOmi n) ■ Y i n / (A P L - Y S m i n) :YSmin< 
Y i n< A P L - (2) 

Yo u t = (YOma x-APL) • Y i n/ (YSrhax— APL) : APL^Y i 
n<YSma x - (3) 

Yout=YOmax (= 1 0 2 3) : Y S m a x ^ Y i n< Y I m a x (=1023 
) - (4) 
[0 0 4 9] 

±15 (1) ~ (4) sUi, MBtm i n<Dbty pgHfEH (YImin-YOmax 

, *fli-etto~i o23©ioi?? hvmmm) uiWcAMiif 

YinOf^YSmin (Ylmi n^YSmi n) , t^YSmax (YSm 
ax^YImax) , TWAPLtiiS^fc, JS£€^Y i n fti## 

K«fYouti J , WAP L*3£*t Ltffl^^t? v ? vyv<D^%WM (YO 
mi n-YOmax, ^f!lT-f± 0 ~ 1 0 2 3 ©1 Otfy fOPgfltSB) Kiggjftsat&pgfSJ 

[0 0 5 0] 

TOfg A P L J: >? f>/> 3 ^Xhnw&^to =t § v> \Mm.^KM^z> £B£M« 

< s lt* u , ¥^fgA p l izft-tz mtiWM^mit-r^ t „ ^(omimwm^mt 

[0 0 5 1 ] 

Sl«PtP«M§|5 2 4 2 atli, A£#J8Mi#Y i nO£*-H«©«-j£-J-*W#Hi 



(9) 
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, H5fcStJ:^, ±* (1) ~ (4) Cftoft* littM^WftSd^. 

f&*»HSE£iB*Y o u t (A) **Jft*6*L4o 
[0 0 5 2 ] 

^2«Pg ; il^«a^2 4 2 b-Ctt, $IJtP«^#g1-^.^2<7)S»OM 
BmnH#LTTO$^»2«J*#aflHRt3&^T, H5K*tJ:?i:, ±* ( 1 ) 
~ (4) fc#ofc!f&2^|»fI&jfe#tfe& I fc£3ftSo LT, fc£3;itfc#2&i*|ff| 
£&#f£fc£^v>T\ A*»M-f-Y i nCMt4^2WlM*Yo u t (B) 

ft So 

[0 0 5 3 ] 

¥^-fk»afl5 2 4 4-e{±, il«PIIiIg*Yo u t (A) *J:0 r #2®WPHl&& 

8*y-o u t (b) conm^sbhti, xMm^Y i n^n-r^mmm^m o 

u t i LTffi;7j£ft£o 
[0 0 5 4] 

LTM? ftfc 2ttM<7)«#mffl$R^So%^T, 2ffiS^«|5g 

mmmmKm^^mmnme^Mt^ 2mm^mmmmMm^^M, 

fcUTv^o £ftfcJ:*K jaTT?rai-a«f**ll*tt5&«irt6t? 

[0 0 5 5] 

flJfPTOri:^, ^©$IJffl«lcmi-4ffl^««^^LT, ^ft^ftGDflJfP« 

* m £ i Mt o I s ?>fa± £ 0 s 1 1 j&«nrtg t & a 0 

[0 0 5 6 ] 

, 1 o^ftlJff^C 2 2lc*@T4 0 i(?)fijlJfPfiMC 2 2'*!|liEtS»10S«S^« 
ttA 1 »2<7)W|j5(??WttB 2 2-C*4o iif, il^W^WAl 

1 [4, CI h C 1 2, C 2 1, fiiVC 2 2©4o<9f|il|^^£^-cv»;&<*nN to 
«A 1 1 ^o^TW#$tL7t^l«#miff|H}i, ftllftgittC 2 2W©ttLWl 

-ra#<??3oc9fijipiiMc ii, c 1 2, $3£&c2 lKttm-f&mm^mm^t 

[0 0 5 7 ] 

$ fc, ^2<7)^«W«B 22 (4, C22, C23, C 3 2, fecfctfC 3 3<D4^<DM 
•««Sr#^V»40T, t«f*B 2 2 Kov>T9C©^*lfc»2«J«#fRffl«KJi, $!! 
*WC 2 2&^0tiUClNR1-*ffi©3o0lW*l«l*C 2 3, C3 2, ^4^331: 
^ Hi «<z>#® Itlft ^$ti&ztK%& 0 

[0 0 5 8] 

s&k, ±3*L?tj:^, ztiz&fe-r* 2mm<Dffim<D®M<D2m. 

[0 0 5 9] 



(10) 
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[0 0 6 0] 

« 1 o©£i*oiS#W (ff^lRl) ©MllcNc bfcitfjfcfrfa (?!l^f6l) <7>i®«Nrb 

* * *t-e*t i / 2 /i Jt -r 6 l tz - > -e& a © -e, $ 1 <*> e^m* - > t ^ 2 © g 

0 1^S«oi/4o^iSi:nii:m4o ftoT, Jfcftflfc*; § &fi*r i fc* 
[0 0 6 1 ] 

b 4 . tmm : 

h 7 »±, mi ^mm<D^m$mm»<Dmm**tm®mT*$>2> 0 m 1 £fti&i0igfi# 
t£«§E 2 0 cr>#mii«#^ 2 2 0 * «t c^it m&^mu 2 4oit m 7 ^ l£« 
fflam4H££&»2 oa^j: a c #af*«jpt#gj2 2 0 A£j:^«Mgt§i$2 4 
0 a t 1- ^ i k %> o * & , &mmm®m 2 2 0 a 33 <t 2 4 

0 A li, $l&ffiffiaP£8I#&£&g|S2 0 t|^Dt?**o 

[0 0 6 2] 

#?ttltM#£l$ 2 2 0 Ali, il *MM<9#Sflt«#§!$ 220C^»t*»l Mil 
m.&& 2 2 2 a*Wl2 &tt«mti!*RR#tf 2 2 2 bi:|llliTi3 ««1f 
$2 2 2 c*5i:^4««ffiTO#^2 2 2 d SMITHS „ Sfc, P£MMM 
2 4 0Alt il iSMMMafS 2 4 2 afciO t $2 H«ff g&i&SgB 2 4 2 bt 
*D^.T, m 3 2 2 2 c £ «fc W4 «#^1f fHX#gB 2 2 2 d 

t^i3fWifM»2 4 2 cl3J;^4«[^i|«M^2 4 2 d«iTV^ 
*o 3 m&&imm 4 0 A«¥^«3ffii$2 4 4 «U $3€i&l&iig&&£8|5 

2 4 2 c £ J: & 4 1I«fl!£&M^ 2 4 2 d WiiinKjS DT, & 1 

[0 0 6 3] 

» i mm&mmmmv 2 2 2 a ~& 4 «#M«#ir& 2 2 2 d wt, xtn 
£*L^iSi-4^«H«*^i-#K€#w#afff« ur?\ minimum ~ r# 

[0 0 6 4] 

--^ fcloEfrr? us (a) l^tJ:^:, TOCNc biI"CTO 

H8 (b) fc**-J:$ic, H8 (a) l © E#/^~:/fcj3»t Shifts itf 

S*fcK*/t^-^*«fflv^^* 0 *3©Bflvt*-Vtt, 08 (c) tvl-i^K, HI 
8 (a) <0ffcl<DKfrrt9~yK&\f&&%m&£V i m%lft<D'E.frfiLW.*^ ##IrUC (N 
cb • 2/4) ®H£J:0 f 8£#|fiJ£ (Nrb-2/4) H*****^ h - 
>s fftfc*, 118 (b) O^2^E^/^->^i3^?>«^tP]i3j;0 f «|S](?)EMS 
3 fcfc. I^Hc b/4S^J:U ! i^CNr b/4 M^fzif'yy bS-frfcE 
fr^?~-ytf%\,*hti& 0 n±<DU.ft^?-y\^ ms (d) t^ti^, H8 (a) 

WilOE^^-^t^JtS^lRl^iDf^IftcolE^g*, (Nc b • 3 

/4) M$33j:O f jfcfrE|fc (Nrb - 3/4) f-£ 
fc*.^ H8 (c) ©^SWE^^-^lcij^i^tM^ior^ift^Kfl^a*, 
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»l«JKNc b/4H*^J:0 ? ,»fn]^Nr b/4B#roJ|tfc3'7 h 3*fc4«« 
© Efl"^ * - > ft & o 

[0 0 6 5] 

^LT\ itL^<7)4 4lffi<7)E^^->^fflV^c^^ H8 (e) iz^-fi^K, mi<D 
-^tUl o(7)«(7)^[&i(7)H«N cb^i ^^iRlflDHt^N r b KM 

[0 0 6 6] 

^i «i@p«Mfi52 4 2 3L-m4mmmmmm%kmu2 4 2 dTii, A^sft 

^VTPgfMMte (JMT\ l «l^p»#t4J ~ r^4«p^p«#'ttJ ht> 
4 «^i^i5^Ma^^^¥^fii w^-fiiM^ 2 4 4 -e^fe *b avt\ pg 

[0 0 6 7] 

^^tWit^S, i ic J; V) ^ &3jH-#fcI*$frTv>fc*ofclo<&B*+tc 
tAffft»Wlftt©««i*&.ttfl9KffoT, »»©fo±*|g;& £ ttiswm 

fc4*o 
[0 0 6 8], 

#5e1"<& 4«Sw|iM^«^^LTm#?tL^4tt*S^«#1tffi^^S^T, 4 
lot, ^0Wffli«J«t*|-JiKt-4iS«e5ffJK€-^K:W--r* 4@«<7)«Pg ! iS«^*^$ 

[0 0 6 9] 

Sfc, lo<7)fiJfu|iM(7)A§?^, *10E^->tJ:4lo©g«fi51/l60^ 

fc** 0 "tiu:J:i>, ««fll«*J|!l#-r*»««)*SS*Jl;ttfl9^:g<1-*£i:fcj:^, 
M t si- £ ^ M * , fc ih^T $ h < 1- a £ t T&s-e § % o 

[0 0 7 0] 

c . m 2 SifeMoi^MMM : 

H9«u ^2^^j^Pfp#M»^^^T^0jii-e*^>o m2%mmnmmm^ 
mm 2 oBii, mi *ife^j<7)itii#M»2 o<Dmmm^mu2 a 0 

4 0 BfcH£g;tfcfl|jfc£#LTV** o 4*, PgH#'ffigE»2 0 B ti, PSfi&& 
M£|S2 4 0 B*^V»T»l^jfi«f!<JD|JgfS|#ttgE^2 0 fcraDT?4.&o 
[0 0 7 1] 
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mm&&im&2 4 obb, fMfp«#§Hf 2 4 6 1, mmmmmmm&tmm 

2 4 8 t *fflfx_TV>4 0 tUfPMWIf ^#f5 2 4 6 TNi, H 4 tig? LfcflflHWfcC o 
prtlc, a*#5lti*l«tt»0««Ai j fc#LT*l**MtiMMHi«2 2 
2 a-tfRH3iia#lf^#mtim^ #2^StomttBmnfc#LT#2 «#M 
M» 2 2 2 b "CWf 5 *tS » 2 W\m t 1^ £ <D®B P« fcfchfcl- * 

H*o#®flt« oar, rfufp«#mifi&j ttiif^) 

[0 0 7 2] 

mmmmmm&mmu 2 4 8 -ei±. $ 1 ^mm<om 1 MP£M«g^ 2 4 2 a * «t 

^»2«^il^Maf|?2 4 2 btl»c, A*#M-§-Sr, *<&#M-t«)*J-J£1-s 
[0 0 7 3] 

, H5©ffili:|g«fc^ n> K&|R|±£B&fc«>fc, ±* (1) ~ (4) fc % Miff 

«LT***/hffiY S m i n , ***IY S m a x £ «t O^TOfiA PL03 -oort 5* - * £ 
A* f 4 i fc K «t «3 &Se 3 ft* »il&&#tetf>« t*LTV>S. 
[0 0 7 4] 

AMM-tY i no^1-Si«©^jKi-a«i»|g*n»LT, # U#p«#mif *HJtf§& 2 

4 6 trfi, *<3*fl$il$ii«0#M^OT^BA P U «/Mi#Y s m i n . * J: 0*ft*«Y 
smax£, tOiJaii^tataf l©Sliof«A i j WltJSIIf ^ 
«APL (A) , ft/NfiYSmi n (A) , JJi^tYSmax (A) *2*>ft 
«^H«Bmntci3tt*#M-t(7)TOfitAPL (B) , *MtYSmi n (B) , 
feiWffiYSmax (B) ttS^T^fti. 
[0 0 7 5 ] 

«Wft«K:*»t4«PflE«0¥i&'lltAPLtt, APL (A) tAPL (B) h £ 

14, YSmi n (A) fcYSmi n (B) ©v>1**.:9vS3 V»^rfc L, #AfitY S m a x fi 
, YSmax (A) iYSmax (B) «v>f^| v^t1"ft £ & 0 */.Mt 

* J: tfft^ffi * 2 oflW tfJif: % * ^ > v x. ft t 

[0 0 7 6] 

W#$tL7ttlW«#mit^^*cf^T±^ (1) - (4) KftoT, 111 10 

3fe#^K3£^T»M-^Y i nfc#1-S»»g»*gf:fcYo u t it 
[0 0 7 7] 

Tft 2fiiB<D#,«co«lcMtTTO$at7t 2ig£<£®W#8fcfff#fc:J: V) *«>£>tLfcfy 
#PW«if$I^S-^v^TM1iPWI®P^#'l4^^3^, £*uc$oT, *<DMm& 

mzMfoir&m&vmm^Ktt^&mm^mMi^tfMhtL&o tot, 

[0 0 7 8] 

# 2 gjfeW©l8H#te£iS&gB 20B^il *ife^Jc7>Ptp#W» 2 0 Kft-fZ 

mm 2 0 a t mm-, mi «#mit wmmi 2 2 2 a £ * 2 

2 2 2 b KjjD*.T!& 3 2 2 2 c * J: 4 «#M TOM 222 

d*«x.fc«ifTO#^2 2 o AttliifciitniH^^o 

[0 0 7 9] 
D. : 
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& 0 

[0 0 8 0] 

d i . vmm i : 

±ffi* i J: ir#2 *ti«-cMU i ok^^- y sa^ft & i 

4 m%& «t ^»fnl CNrb/4 H§R-f oJK t-> 7 h S 4 flBReDKSJvt* - > v> 

[0 0 8 1 ] 
D 2 . 2 : 

[0 0 8 2] 

D 3 . 3 : 20 

±3* (1) ~ (4) fc«fc$fc£3ftfc»H£!fe#tef±, 3> hy* I^IrM:*®**:*© 

#&tif * - * fcT^«j^ J: <9 PtH&&#te*M-*-;& J: -5 H LT 

[0 0 8 3] 
D 4 . 4 : 

4£H¥^*J 0 30 
[0 0 8 4] 
D 5 . «M 5 : 

9 K*>mmnf o tit, ^vv^ttKmhtmmhmmmm 

[H®C7)»^ii0^3 

[Ell] *%0J^fflL7tH^^^tt(7)^#M*^1-7'n^^|i-e^4 o 40 

[112] %i^MM(DmMmm&3<vMi&z^-rmmmx&& 0 

[S3] 1%lVKfr^?~yK£ZMlCDmnW&£Vm2<D\Zfr^?~yK£2>m2<D 

«^tPiiti,4 0 

[0 5] * 1 ^M0iic^)t%BH£lft«!^^oM^1-HnH?««. 

[h 6 ] » 1 **«©BH^ft«fcaL©ai*Kiov»T*i-awH"e**. 

[EI 7] ^l*iiM(7?^#«Wo^M^1-^I2T^^o 
[0 8 ] #§Hi «JR»gSfc*»t* Zfrrt? - >*iStKBH-e*i, 
[0 9] *2*js«fS^»ii#i4ggjfefi5 W flfjsg:^-t-iJii§ig-r*s 0 so 



(14) 
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i o-Aztmffi 

3 o a* ;hem (lcd mmm 

4 o -i&ii^* ;v w&tj x 7° w 

5 o -mmmm 

e o -^^^m 

7 0-M« 

2 1 o-ii«97t-77 hm&ffl 
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